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A.E.ITonsxoB

KUIKOKPHCTAJUIMYECKOE COCTOSHHUE JIMITUI0B
A aTepocKJiepo3 (MCCJIeJOBAHME HA KYJbTYpeE KJIETOK)

Konmakm xynbmypu embpionanvnux gibpobracmis nrodunu 3 dempumom ame-
pomamosHux OAswoK, siKuill micmums ainiOni macu 3 piOKOKPUCMAJEHHUMU
(me3oMopHuMU) eracmusocmsMu, SK i KOHMaKm 3 NpUzOMOGJeHOL
PIOKOKpUcmaniuHoro cymiwuio egipié xonecmepuny, akmueizye npoaighepauyiro
yux xaimun. ITio wac xonmaxmy ¢hibpobracmia 3 amop@HOO CyMiuumio eqipia .
Xozecmepuny akmuasayii npoaigepayii Kaimun He 8iobysaemuvcs. Odepxani pe-
3ynbmamu céiouamo, W0 pPIOKOKPUCMAiYHI JUNIOHI NO3AKJEMUHHI GKJIOYEHHS
apmepianbHOL cminku 30amui axmueizysamu npoiighepauyiro. Kaimumn 006KO-
JUULHIX MKQHUKH ma iniyiroeamu mMopgozenes amepockaiepomuitor OAsuKu.

Brenenue

MUsBecTHO, uTO mpH aTepockyiepose ¢hubposnas Gasmka o6pa3yeTca B MECTE JIO-
Kanu3auuy gunuaHoro natHa [5, 10]. OxgHako MeXaHM3MBI TPUYMHHO-CAEHCT-
BEHHOW CBSI3M JIMITHMAHON MHOUIBTPALMH, SBISIOMENCS OCHOBHBIM 3BEHOM are-
POr€HE3a YCHJICHHOM KJIETOYHOM mpoaucdepaunu B CTEHKE apTepHii, 10 HACTOS-
IEro BpeMeHu He BoisicHeHB! [4, 8]. C omHOM CTOPOHBI, XONECTEPUHOBAS TEOPHS
ATEPOCKJIEPO3a MOABEPraeTcs COMHEHHIO PSAOM MCCAEAOBATENEH, KOTOPHIE TIaB-
HOE 3HAYEHHE B MOp(OreHe3e aTepoCKIEPOTHYECKOM OISIIKK MPUAAIOT PEaKIUK
THIA «PEMApanus HA TOBPEXACHME», BOZHUKAMENA B PE3Y/IbTATE BO3AECHCTBHUS
TOKCHYECKHX ar€HTOB, MMMYHHBIX KOMIUIEKCOB, FTEMOANHAMUUECKAX HATPY30K M
y4acTHs TKAHEBBIX (DAKTOPOB POCTA, MPOAYUHPYEMBIX B OCHOBHOM TpoMGoIMTAa-
mu u Makpodaramu [15, 18]. C apyroit cropoHH mMOKasaHo, YTO TpaHchOpMa-
MM JIATIATHOTO MSTHA B (puOpo3Hyio 6Ky NMPEAUIECTBYET HAKOMJICHHE BHE-
KJIETOUHBIX JIMMHJOB B PE3yJIbTATE HEKPO3a MEHMUCTHIX KJIETOK JUMMAHOTO MSITHA
¥ BHICBOOOXIEHHMSI XKUPOBBIX KommoueHToB [19]. Ilpu arepockiepo3e BHEKJE-
TOUYHBIE JIMITMIHBIC BKJIIOUEHHS HAXOAATCS B XKHAKOKPHCTALTMUECKOM (ME30MOp-
¢rOM) cocrostHMuM [6, 14] ¥ MX KOJIMUYECTBO NPU TEMIEPATYpPE BHYTPEHHEH cpe-
nbl opraau3ma uesnoscka (37—38,5 °C) yBenmuuMBaeTca ¢ NpPOrpecCHpPOBAHMEM
aTEePOCKJIEPOTHYECKOro mpouecca [7].
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OcHoBHBIME (bakTOpamu, onpenessiomumMu (ha3oBBIE MEPEXOOBl B JIAMUAAX
(amophHOE COCTOSIHHE B >XUAKOKPUCTALTHYECKOE M HA000POT), SIBJISIOTCS: TEM-
nepaTypa, MOJEBOE COAEPKAHME CBOOGOMHOrO M 3CTepH(PUIHPOBAHHOIO XOJIECTE-
puna (XC), Tpuramuepnaos, CBOGONHKX XUPHBIX KUCAOT U docdhosmnumos, co-
CTaB ¥ CTENEHb HACHIMIEHHOCTH XWPHBIX KHCJIOT, AKTHBHOCTh MEPEKHCHOIO
okucnenus, pH cpensbi, conepXaHue MHUKpPOIJEMEHTOB (IABYXBAJEHTHBIX KATHO-
HOB), a B JIMOTPOMHBIX XUAKAX KPUCTAIAX, K KOTOPHIM CJIENYET OTHECTH JIA-
MHAB WHTHMbI, COOTHOIIEHHE JHMNUAK — Boxa [2, 9].

YunTHBasg aCCOUMUPOBAHHOCTh OOPA30BAHMS JUIMMAHBIX XUIKHUX KPUCTAJUIOB
CTEHKH aprepuit ¢ hopmupoBanuem ¢Hubpo3HOM GsmKku, GbIa OCTABICHA LEb
paboThl — MCC/IEAOBAHNE BAMSIHUS 0Opa3oBaHHOM Junuaamu Me3odassl HA xa-
paxkTep pocTa U npoaudEepaTUBHYIO AKTHBHOCTh 3M6puonanbnux ¢ubpobaactos
yenoBeka (Q0Y).

MeTtonuka

UccnepoBani BAMSHHME [ACTPUATA ATEPOMATO3HHIX OAMEK, MOJIYYEHHOrO CTe-
PWIBHO M3 20pT 8 yMepuinx JIOAEH, W TPUTOTOBJICHHBIX XUIKOKPHUCTALIAUE-
CKOM ¥ aMOpdHOM JMMUIAHBIX CMECEH HAa XapakTep pocta M nposmdepaTuBHYIO
akTuprocTh DY, TTocacaAHIOn BHACHIAN M3 KOXKHO-MBIIICUHON TKann 7—8-

HEAGHHHRX OMOPHOHON 1pi A60PTAX W KYARTHEHPORAAK 1O OBmenpuuTol Me
TOANKE B OAHOPASOREY ARCTHEORWMY uinwonax |12, 13], Htumn.mmmm WYk
Typr | accama wonepenaiiee, Pocrosad cpeai Cpeaa 199 10 % cpopor g
EPY OO POPATORS CEOTH B PeiraMiimm

HActh Basaoro o0paans ATepomMaTaanam Berpies AV BPeas PTG

NOABEPrasu Ternaosoi 00paboTKe B CYWNIBHO-CTEPUIMBAUMOHHOM wKady npu
200 °C B Teuenue 2 4, 4TO MO3BOJMJIO CPABHUTH BIMSHHE ATEPOMATO3HBIX MAcC
C MHAKTHBHPOBAHHBIMU 1 HEMHAKTUBMPOBAHHBIMU TEPMOJAOUIBHBIMM TKAHEBHI-
MH# (haKTOpaMH pOCTa HA KyJbTYpPHI KaeTOK. [Ipn mMccienoBaHum B NOSpH3aLiu-
OHHOM MMKPOCKONE NpH TeMIepaTypHoM unTepsasie 37—38,5 °C Bo Bcex o6pas-
aX, B TOM YACJIE U TEX, KOTOPHIE MOABEPraJu TEIIOBOM 06paboTke, oOHApY XU~
BaJIA 3HAYMTEIBHOE KOJIHUECTBO XHAKOKPHUCTAINUECKMX BKJIIOUCHUM,

B KauecTBe MPUrOTOBJICHHBIX JIMIUIHBIX CMECEH MCIO/Ib30BAIH X0JIECTEPUIIO-
Boie 3dupn (X3D) 0JIeMHOBOM M SJAUAWHOBOM KHMCJIOT B MPOMOPLMHU, TPH KOTO-
poii mesodasa obpasyercs B TemmepatypHoM mHrepsane 12—41 °C m cmecsh
YKa3aHHBIX KOMIIOHCHTOB B MPOIOPLMH, MPH KOTOPO# Me3odasza obpasyercs B
temneparypHom uHrtepsane 13—32 °C. Takum o0pasom, mpu TeMmmepaType
KysibTHBMpoBanus Kaerok (37 °C) mpuUrOTOBJIEHHBIE CMECH HAXONMJINCH B XKHI-
KOKPHCTAJ/UTHYECKOM U AMOP(MHOM COCTOSHUSAX COOTBETCTBEHHO.

OnHOBpeMEeHHO mpoBesin 5 cepuit uccaeaosanmit. [lepex moceBoM KJeTok B |
CEpHM WCCIACHOBAHUM HA OHO KYJbTYpajbHBIX ¢(hakoHOB momemanu Atll, He
MOABEPraBIIMICH TEmnoBoit obpaborke, Bo II cepum — Ar]l, nmoaseprasmuiics
TerioBoM obpaborke, B III cepum — cmech XD XHMPHBIX KUCJIOT, XHAKOKpDHU-
cramueckux npu temneparype 37 °C, u B IV cepuu — cmece XD XUpPHBIX
kucaor, amopdumx npu remneparype 37 °C. KonrpoasHoii 6bina V cepust uc-
cepoBaHmit. B xaxnoi cepun McCienoBaHuil MPOBEAEHO 8 ONBITOB C MATEPUAJIOM
or 4 5MOprOHOB. XapakTcp poCTa KJETOUHHX KyJbTYp OLUEHMBAIU Ha 5-, 10- u
20- CyTKH ¢ MOMOLIBIO MHBEPTUPOBAHHOTO MHKPOCKOMA,
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Pe3ysbraThl 1 MX 00OCyXeHHE

ITocne moceBa KJIETOYHOrO MAaTepHana B KOHTPOJIBHBIX MCCIENOBAHHMSX yepes
2—3 cyT HaumHaACs pocT HUOPOGAACTONOROBHBIX KIETOK. Yepes Henemo obpa-
30BBIBAJIMCh KJICTOYHBIE TSIXHM C NAPAJICIbHBIM PACIONOXEHHEM B HUX KJIETOK
B 2—3-mepenpHBIX Ky/nbTypax HAaGMIONATM NPOAYKIMIO BHEKJETOYHBIX KOMIIO-
HEHTOB — BOJIOKHA, aMOP(HOE BEWIECTBO, @ KJIECTOUHBIE TSXH MOMIH OHITH 2—
3-coitHEIMHE.

O6mas apXUTEKTOHUKA KOHTPOJBHBIX M ONBITHBIX KyJbTYp OblIa CXOMHOM.
Bmecre ¢ Tem, onpenenssin craenyomue pasnuuns. B I CEepUH HCCJIENOBAHUN HA
5-€ CyTKM OTMEua/ii NPEeHMMyIIECTBEHHBI OPHEHTHPOBAHHBIA POCT ¢ubpobna-
CToB B HanpasaeHuu AT/l (puc. 1, a). Yepes 10 cyr mabmonaam obpazosanue
CBOEOOPA3HBIX «LEHTPOB» pocTa (pnbpo6aacTos B OKPY>XXHOCTH aTEPOMATO3HBIX
Macc, COAEepXalux XHponoaoOHHE BKIOueHHs: (cM. puc. 1, 6). B HekoTopsix
cryyasix Ar]l GbUT MIOTHO OKpyXeH (pubpoGnactamu, B Apyrux — MOABEPraacs
akTHBHOMY (barouutosy. B kynbrypax Il cepun uccaenosannii, rae aTepoMaTo3-
HBIC MACChl NPEABAPUTE/IBHO MOABEPraid TEIUIOBOM 00pabOTKE, BUAUMBIX OT/IHM-
uMi B peakuuu KaeTok Ha ATl ot kyaeryp I cepun mccaenosanmit oBHapyXeHO
He 6bu10. B 11 cepunm mccaenosanmii Ha S-¢ CYTKH OTMEYaJIu OPUECHTHPOBAHHBIN
B CTOPOHY JIMIIMAHBIX MAcC POCT KJETOYHBIX SJEMEHTOB (puc. 2, @), a X 10-m
CYTKaM CKOIUICHMS JIMMUIOB TakKXe Kak W ATl BHIISAENM «UEHTPaMH» POCTA
s nponndepupyromux kaetok. B IV cepum uccnenosanmit Ha 5-¢ u 10-e cyT-
xu Habmonenust (HpuGpoGAacTH He OGHAPYXMBAIM CKIOHHOCTH MOJISIPH30BATHCS
B HaNpaBJICHUM KamneJb JIMIIUAOB, 3 B HEKOTOPBIX C/IyuasiX BHSBJICHB CTPEMJIE-
HHME KJIETOK M30€XaTh C HUMH KOHTAKT.

B paspocrmxcs uepes 20 cyT KyabTypax, rie KAETKH BBIHYXXJICHHO KOHTAK-

- THPOBAJIM C AMOPQHOIT JIMIMHIHON CMECHIO, (pUOPOBIACTH PacmoNaraauch BAOJH
Kpasi TMIMMAHOW Kamiu (CM. puC. 2, 6). DT KJIETKHM, HE BCTYNAast B KOHTAKT C
JMIHAAMK, 00pacTany M MHKANCYTHPOBATM yKasaHHbIA cyGerpar. B ommrax ¢
AT/l ¥ XHAKOKPHCTA/ITMYECKOM JUINIHOM CMechio XD xupHbix xucjaor (I, II n
IIT cepum) x 20-M cyTkam, a MHOrAA M paHbLIE, OTMEYATH HanpaBJICHHOE JBU-
xeHne pubpo6racToB B CTOPOHY JMIHAHBIX MACC ¥ BHEAPEHHE JAMEILIOMIAZMBI
HCKOTOPBIX M3 HHUX B KPACBYIO 30HY JMMUIAHBIX Xamne/b. XapakTep pocTa M mpo-
/mudepaTUBHAS AKTHBHOCTD KJIETOK B KyJAbTypax | maccaxa B YKa3aHHBIE CPOKH
ObLTH AHAJIOTMYHBIME OMHCAHHOMY BhILIE.

UssectHo, yTo mpu sMGonmzaumn xpucramwioB XC 13 M3bA3BICHHBIX arepo-
MATO3HBIX OJISMIEK B NOYEYHBIE APTEPHONB B MOCACHMX U OKPYXAaIoWeil ux na-
PCHXMME BO3pACTaCT KJIETOYHAs Mpoiudepauns ¥ pasBUBAETCS BHIPAXCHHBIN
¢ubpos [20], a npu B3aumoneiicTBuK Kpucramyeckoro XC ¢ KyJIbTypaMu Ye- .
ToBeuecKuX (huOPOGACTOB M IIANKOMBILICUHBIX KJIETOK CPEaHEi 060I04KH ap-
Tepui uX nponudepaTUBHASL AKTUBHOCTh yBesmunBaetcs [16, 17]. Omxnako cae-
AYET OTMETHTh, YTO HA PAHHUX CTAAMIX Pa3BUTHUS ATEPOCKACPO3a (B JMITHAHBIX
nSTHAX W PUOPO3HLIX G/ISMIKAX) B MEHHCTHIX KJIETKAX, 4 TPA MX pa3pyucHum
BO BHEKJIETOYHOM INPOCTPAHCTBE, Mesbyaimme kpucramuis' XC comepxatcs B
HE3HAYMTEIbHOM KonuuecTBe. W Tonpko Ha cragum arepomarosa B ouare pac-
nana Gnsmku uncao kpucramioB XC W MX BEJMUMHA 3HAUMTEIBHO BO3PaCTalOT
[1]. Takum 06pa3om, €cTh OCHOBAHME NOJATATh, UTO kpucrasummueckuii XC He
MOXET SIBNSTHCS (hAaKTOPOM, AKTHBHPYIOWMM TNPONHGBEPATHBHYIO AKTHBHOCTH
KJICTOK CTEHKM COCYAd B TaKOi CTEMEHH, YTOOB MHMLMMPOBATH pa3BuTHE (hul-
PO3HOM OAFIIKH.

Bmecre ¢ Tem C0OXHBIE JMDUAHBIE cMecH, 00pasys B KPYNHBIE KATUTH WTH
KOHIVIOMEPATH NP CIMSHAW MEJKHMX Kamnesdb, WHQWIbTPHPYIOT WHTUMY M CO-
CTaBJISIOT 3HAUMTENbHLIH 00BEM MEXKIETOUHOTrO mpocTpancTea [1, 19]. Us aro-
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Puc. 2. JXHAKOKPHUCTAJUIMUECKAsh CMECh X0JIECTEPHHOBBIX 3¢upos (a, § cyt) u amopdHas cMech (6,
20 CyT) XMPHBIX KMCJIOT B IEPBUYHOI KyJbType SMOpHOHaNbHbIX (hubporacTos uesnoseka. YB. 100.
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(a, § cy1) w amopduas cmecs (6,
mbponaacros uenosexa. ¥u. 100.
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NMATODIZIONOrIS

TO GICAYCT, YTO TECHBIA KOHTAKT XUAKOKPUCTA/LTHYECKAX JTHIAOB C KIETKAMM
apTepUaNbHOM CTEHKHM 00yC/IOBIMBAET NMOBHILNEHUE WX npomadepaTusHoit ak-
THBHOCTH TAKXC KaK ¥ KyasType 9DUY, B pesymsraTe KOTOPOro JHIMIHOE msT- |
HO MOXET TpaHCHOpMUPOBaTHCS B PHEPOSHYIO Gnamky,

WHTnMBne MeXarRu3MB naToGHoNOrMYecKoil PEAKONH TKAHEH HA KPUCTALTH-
H4ECKME CTPYKTYPH, MO-BHAMMOMY, CAECAYET PACCMATPHBATD B MNCAC MEXAHH3-
MOB, KOTOPHIE JIEXAT B OCHOBE, TAK HA3HBAEMOI, PEAKIMH HA HHOPOIHOE TENO.
Wccnenopanus B obnacti mporesuposanms OPraHOB MCKYCCTBEHHBHIMH MaTepua-
7laMi  MOKA3ANH, YTO POCT, PETCHEPAUMS M COSNMHUTENbHOTKAHHAS peakuus
TKAHEH NPH MX B3AMMOACHCTBMH C MMILTAHTATAME HAXOAATCH B 3aBHCHMOCTH OT
CHOCOGHOCTH MOCAEAHNX HAKATIHBATD anextpuueckuit sapan [3]. O6uapyxenuc
B KUIKOKPHCTAIMUCCKHUX JHNAAHBIX 00PASOBAHMAX WHTHMBI NPH aTepocKJIepo-
3¢ B TEMNEpaTypHoM nHrepsane 37—38,5 °C CErHETOIIEKTPUYECKHX CBOWCTS,
TO €CTh CIIOHTAHHOM 9/ICKTPHYECKOMH noasipusanym [11], nossonser ouennsaTs
naT06HONOrHUECcKOe AeHCTBHE THIHAHNX KHOKAX KPUCTA/UIOB KaK PEaKIMIO HA
HHOPOIHOE TEJNO.

Takum ofpasom, nosyueHHbE pesymbTaTH CBHAETENBCTBYIOT O TOM, YTO HA
ONPENCTICHHOM STane BCAEACTBHE AUCHNONPOTCHHEMMH W HAPYIIEHHOTO JIMIIOM-
POTEHAHOIO TPAHCNIOPTA B WHTHME NMPOMCXONMT M3MEHEHME HONEBOIO conepxa-
HHS TUMMITHEX KOMIOHCHTOB, B PE3Y/IBTATE YEr0 aMOPMHKE CKOMUICHMS JTHITH-
AOB TPaHCHOPMUPYIOTCS B XKMAKHE KPUCTAMLIH, KOTOphie moAo6HO MHOPOTHOMY
TETy AKTHBUPYIOT B OKPYXAIOWMX TKAHSX KJICTOUHYIO NpOAHMepaiiio u wHn-
naupyior obpasosanue bubposnoit 6asmku.

Buiojb

1. Konrakr amGpuonansusix dubpobnactos uenosexa ¢ AETPHTOM ATEPOMATO3-
HHX fasmex axTHBEpYeT nx mpomudepamuio,

2. AXTHBAUMS ATEPOMATOZHBIM HETPUTOM NponupepauyEn SMOPHOHANTBHEIX
$uOpoGaacTos uenoBeka He 06yCIOBIEHA BINSHAEM KAKUX-11G0 H3BECTHHIX Gu-
OJIOTHYECKHX TEPMOACHABHBIX TKAHEBHX (HAKTOPOB pocTa.

3. Nosumenue nponndepaTHBHON AKTHBHOCTH KJETOK MPH KOHTAKTE C are-
POMATO3HBIM ZCTPHTOM BLI3BAHO HATHYMEM B HEM XHAKOKOPHCTALTHYCCKHX ik~
MHUIHBIX BKJIIOYEHHH,

4. BHEKJNCTOUHKE XHMAKOKPHCTALIHUYCCKIE Junuaase obpazoBanus aprepu-
ANBHOW CTEHKH CrOCOOHE! MHMIMMPOBATH MOPOreHes aTepoCKIEPOTHYECKOM
6asmKm, 4TO MOATBEPKAAET PoNb XOJIECTEPHHA B ATEPOreHE3e M, TAKUM 00pa-
30M, 3HAYHMOCTb XOJECTEPHHOBOM TEOPHM aTEPOCKJIEPO3a B €€ COBPEMEHHON
JHIONPOTEHIAHON MHTEPNPETALMH,

A.E.Polyakov

LIQUID-CRYSTAL STATE OF LIPIDS AND ATHEROSCLEROSIS (INVESTIGATIONS ON THE
CELL CULTURE)

It was discovered experimentally that the contact of the human embryonal fibroblasts with the detritus
of atheromatous plaques with liquid cryatal’s (mesogenic) lipids activated proliferation of these cells.
The same results were obtained during the contact of fibroblasts with the mesogenic mixture of
cholesterol esters. At the same time the contact of embryonal fibroblasts with the amorphous
(nonmesogenic) mixture of cholesterol esters does not promote the proliferative activity. The data
obtained show that liquid-crystal lipid extracellular inclusions of the arterial wall can activate
proliferation of the surrounding cells and initiate the morphogenesis of atherosclerotic plaques.

N.L.Pirogov Medical Institute,
Odessa Ministry of Public Health of Ukraine
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